Novel mechanisms in accelerated atherosclerosis in kidney disease.
Urea undergoes a spontaneous, nonenzymatic transformation to cyanate, the active part of which is isocyanic acid, which can cause modifications of a variety of proteins in a process called carbamylation. We postulated that, in patients with renal disease, the carbamylation of low-density lipoprotein (LDL) is a nontraditional risk factor for cardiovascular disease, and that elevated urea leads to carbamylated LDL (cLDL), which causes vascular injury and leads to atherosclerosis. We showed that carbamylated LDL manifests all of the biological effects relevant to atherosclerosis, including endothelial-cell injury, the expression of adhesion molecules, and vascular smooth muscle cell proliferation. We also developed an enzyme-linked immunosorbent assay to measure carbamylated LDL in patients, and showed that cLDL is markedly elevated in dialysis patients. Our data indicate that cLDL may be an important nontraditional risk factor for atherosclerosis in patients with kidney disease.